mTOR regulates NLRP3 inflammasome activation via reactive oxygen species in murine lupus.
Inflammasomes are protein complexes responsible for the release of IL-1 family cytokines, and they play critical roles in immunity and inflammation. The best-characterized inflammasome, the NOD-like receptor protein 3 (NLRP3) inflammasome, is involved in the development of multiple autoimmune diseases. However, the underlying mechanisms of abnormal NLRP3 inflammasome activation in systemic lupus erythematosus (SLE) remain elusive. Here, western blot analysis was used to detect the level of NLRP3 components and mTORC1/2 substrate in the kidney tissues from B6.MRL-FASlpr/J lupus mice and C57BL/6 mice, and the results showed that mammalian target of rapamycin (mTOR) complex 1/2 (mTORC1/2) and the NLRP3 inflammasome were hyperactivated in B6.MRL-FASlpr/J lupus mice. The inhibition of mTOR by INK128, a novel mTORC1/2 inhibitor, suppressed LPS/ATP and LPS/nigericin-induced NLRP3 inflammasome activation in bone marrow-derived macrophages (BMDMs) in vitro. INK128 decreased both the mRNA and protein levels of NLRP3 in an NF-κB-independent manner. Moreover, we reported for the first time that the inhibition of mTOR suppressed mitochondrial reactive oxygen species (ROS) production in BMDMs stimulated by an NLRP3 agonist. Furthermore, N-acetyl-L-cysteine, a ROS inhibitor, decreased NLRP3 expression, and rotenone, a robust ROS inducer, partially reversed the inhibitory effect of INK128 on NLRP3. These results demonstrated that mTOR regulated the activation of the NLRP3 inflammasome at least partially via ROS-induced NLRP3 expression. Importantly, in vivo data demonstrated that INK128 treatment prominently attenuated lupus nephritis and suppressed NLRP3 inflammasome activation in B6.MRL-FASlpr/J lupus mice. Taken together, our results suggest that activation of mTOR/ROS/NLRP3 signaling may contribute to the development of SLE.